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THE SUBIMAGO OF EPHORON LEUKON WILL., AND A DISCUSSION 
OF THE IMAGO INSTAR. (EPHEM.) 
BY F. P. IDE, 
Department of Biology, University of Toronto. 

Lameere (1917), in a paper dealing with the evolution of mayflies recogn- 
izes the moult between subimago and imago as a mere delamination of the outer 
layer of cuticle resulting in a lighter more fragile imago. Needham (1935) 
agrees with this contention and states that the subimago “does not represent a 
growth period and is therefore not a true instar.” Further, “It is only a casting 
of the delaminated, hairy outer cuticle.” This is a recent view and at variance 
with the more conventional one that both the subimago and imago represent 
separate instars. 


In a study of subimago and imago males and females of Ephoron leukon 
several points have been observed which would seem to be in disagreement with 
Lameere’s and Needham’s conclusions and support the more conventional view. 


Mouth parts. In figs. 1, 1a and 1b are shown the mouth parts of the fe- 
male, subimago male and imago male respectively. In the subimago male these 
parts are prominent as pendant filaments and in the female they are similar in 
form but of larger size. In the imago male all the parts are much aborted having 
very different proportions than in the subimago or female. There is some 
asymmetry in the mouth parts of certain individuals but not as marked as that 
described by Murphy (1922) for He.ragenia rect:rvata Morg. 

Antennae. Figs. 2, 2a and 2b are of the antenna of nymph, subimago 
male and imago male respectively. In the subimago the antenna is much reduced 
from the condition found in the nymph, its surface is wrinkled or sculptured, as 
shown in the enlarged figure, and terminates in a scar. ‘This scar is some of the 
material of the distal part of the nymphal antenna, which adheres when this part 
is dropped in the change from nymph to subimago in the manner described by 
Lubbock (1867). The antenna of the imago male is more slender than in the 
subimago, has a smoother surface and lacks the terminal scar. 

Forelegs. These structures in the female, subimago male and imago male 
are shown in figs. 4, 4a and 4b, respectively. In the female the foreleg is like 
the foreleg of the nymph in having only one tarsal segment and a single tarsal claw. 
This peculiarity is found only in the foreleg, the other legs in the female being 
normal. The foreleg of the subimago male is a short thick appendage with five 
Segmented tarsus and pair of tarsal claws. Within the tibia and tarsus may be 
seen the corresponding segment of the,imago, greatly folded. In the imago there 
s is a great elongation of the leg and this lengthening takes place in the tibial and 
tarsal segments and not in the femur. ‘Two tarsal claws of much the same type 


as in the subimago are present and there are a few small setae particularly near 
the joints. 
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Wings. Figs. 3, 3b and 3a illustrate a part of the posterior border of the 
mesothoracic wing of the female, subimago male and imago male respectively. 
The female and subimago male have minute setae (microtrichiae) scattered over 
the surface of the wing and over the general surface of the body. The wings also 
have a row of large processes along the posterior border of a similar type in 
both sexes. In the imago male the small setae are lacking on the surface of the 
wing but along the posterior border are processes with toothed edges correspond 
ing in position with the longer processes of the previous instar. 

Genitalia. The ventral aspects of the genitalia of the male nymph, sub 
imago and imago respectively are shown in figs. 5, 5a and 5b. 

In the change from nymph to subimago the median caudal filament is 
greatly shortened by the dropping of the distal portion. The resulting 
filament is indistinctly segmented, hairy and terminates in a scar which has the 
same significance as the scar at the end of the antenna of the subimago. In the 
imago this scar and the hairs are lost and the segmentation of the median fila- 
ment is changed, two distinct segments appearing in the middle. The claspers 
of the imago are more slender than those of the subimago. Along the median 
border in the imago is a dense row of stout blade-like setae, with other small 
setae scattered over other parts of the clasper. 


Fig. 6 is a lateral view of a female which has already discharged the eggs 
from the right ovary. A large sac has been extruded between the venters of 
segments 7 and 8 and this sac is continuous with the outer layers of the body 
wall. An oviduct leads down into this sac and the eggs. are passed through the 
open end of the oviduct into the sac. By rupture of the sac wall the eggs escape to 
the exterior. In the specimen figured the rupture occurred on the medial or far 
side of the sac and is indicated by dotted lines in this position in the drawing. 


There are a number of mayflies which it is known do not shed the sub- 
imago skin. The female of Ephoron does not moult in the winged condition 
whereas the male does moult a few moments after emerging from the nymphal 
exuvia. The female suggests in many ways a subimago. The long filamentous 
mouth parts are similar to the mouth parts of the subimago male and not to those 
g of the imago; the wings are covered with small setae and are provided with a series 
of large setae along the posterior border as in the subimago male. The curious sac 
enclosing the opening of the oviduct is continuous with the outer cuticle and 
suggests that the outer layer of this sac is in reality the subimaginal cuticle through 
which the oviduct does not open thus necessitating the escape of the eggs by rup- 
ture of the sac. In most mayflies where the adult is definitely an imago the eggs 
issue freely from the open ends of the oviducts. The foreleg of the female is 
unlike the foreleg of either the subimago or imago male and more closely re- 
sembles the leg of the nymph in which there is also a single tarsal segment and 
one terminal claw. The mesothoracic and metathoracic legs of the female are 
normal. The evidence seems to indicate that the female of Ephoron lukon 
is a subimago. 

The imago male is in the author’s opinion a definite instar and is not arriv- 
ed at merely by a delamination of the outer layer of cuticle of the subimago. It 
is quite true as Needham poirits out that there is no further growth but then 
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the subimago does not feed and its duration is so brief that growth could hardb 
be expected. On the other hand there are quite striking morphological changes 
which are better criteria of an instar than growth. One of these changes is the 
loss of most of the small setae from the surface of the insect including those of 
the wing. This fact has strongly influenced Lameere in his belief that the imag 
results merely from the delamination of the outer cuticle. There are other changes 
however which it would be very difficult to explain on this hypothesis. Th¢ 
great reduction of the mouth parts in the imago seems hardly explainable on the 
basis of the delamination hypothesis. If this were the case we would expect thaf 
these parts would retain much the same proportions. The change in the foreleg 
is very striking and it is significant that the tibia and tarsus change their propor 
tions radically and not the femur. In the subimago the imaginal parts may be seer 
greatly folded within and it is hard to explain this by postulating delamination ané 
subsequent stretching of the inner layer of cuticle. It is difficult to understant 
how turgor could account for this lengthening of the tibia and tarsus, as has beet 
suggested. The lengthening has already taken place within the subimago cuticle 
and the elongated segments appear folded up inside. Turgor would explain th 
unfolding of the already lengthened segments but not the growth which has pr 
ceded the shedding of the cuticle. Further there are some small setae persisten 
on the foreleg in the imago. 


The most convincing evidence, of the validity of the imago instar is fount 
however in the structure of the male claspers. In the subimago these structure 
are provided with setae. In the imago there are still many setae present ant 


these are particularly well developed and enlarged along the medial border. T 
change in the median caudal filament from subimago to imago is also fairly con 
clusive. The greater differentiation of segments and elimination of the termind 
scar implies definite excuviation rather than delamination. 


Lameere is of the opinion that the subimage is the real adult and that itt 
much closer to the ancestral adult of fossil relatives than is the imago. Ther 
seems to be a difficulty in accepting this statement in that the present day may 
flies with very few exceptions have bothssubimago and imago stages; it is 
universal phenomenon except in a few highly evolved types which remain 4 
subimagos in one or both sexes, or which have only a partial shedding of t 
subimago cuticle. The primitive members of the order have both subimago an 
imago and if the imago were not a true instar one would expect that it would b 
absent in primitive rather than in highly specialized forms. It seems a mo 
tenable hypothesis that the imago is the adult and that in a few highly specialize 
forms reproduction is possible in the subimago (e.g. female of Ephoron) 1 
some special device and that in these species it is not necessary that the develoj 
ment proceed further than this point. 

The number of instars in mayflies is large and each stage is extrem 
well adapted to its environment. ‘The period of emergence from the water is 
critical one in the life cycle and this takes place at the time of the emergence ¢ 
the subimago. In some cases which are rather exceptional the nymph crawls ot 
of the water before the subimago appears; in the majority of cases the nymp 
comes to the surface of the water and there the subimago emerges but in some, ¢¢ 


LXIX. 


Tron, 
of the 
cases 
fragil 
there 
hairy 
condi 
and e 
life c 
with 
matin 
ered | 
to inc 
the st 


1867 
1917 
1922 


1935 


Figs. 

Anten 
mesot 
leg c 
male | 


MIS 








19 


1ardh 
lane 
is the 
se Ol 
image 
anges 

The 
on the 
*t that 
oreleg 
ropor 
e See 
yn an¢ 
rstan¢ 
s beet 
cuticle 
in. the 
is pr 
sisten 


found 
icture 
nt and 
ae 
ly con 
armiina 


iat it i 
There 
y may 
it is 
nain 4 
of t 
igo a 
ould b 
a mo 
cialize 
on) OD 
levelop 


‘trem 

iter is 
rence ( 
Lwls ot 
+ nymp 
yme, <4 








LXIX. THE CANADIAN ENTOMOLOGIST 29 






Iron, the subimago leaves the nymphal exuvia some distance below the surface 
of the water and crawls to the surface with wings completely expanded. In such 
cases there must obviously be some device for preventing the wings and other 
fragile parts from becoming wet. Even in species which emerge at the surface 
there is the danger of the wings becoming wet particularly in taking flight. The 
hairy surface of the body, legs and wings of the subimago and the sculptured 
condition of the antennae in this stage would effectively prevent such wetting 
and enable the insect to successfully come through this hazardous period in its 
life cycle. The development of another instar after emergence from the water, 
with thinner cuticle and lacking the hairy covering is a distinct advantage for the 
mating flight, making the insect much more buoyant. More data should be gath- 
ered on this interesting phenomenon hut the weight of the evidence so far seems 
to indicate that the subimago and imago are separate definite instars and that 
the subimago is especially adapted for emerging from the aquatic environment. 
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EXPLANATION OF PLATE 2. 


Figs. 1, la, lb. Mouth parts of female, subimago male and imago male. Figs. 2, 2a, 2b. 
Antenna of male nymph, subimago and imago. Figs. 3, 3a, 3b. Posterior border of 
mesothoracic wing of female, subimago male and imago male: Figs. 4, 4a, 4b. Fore- 
leg of female, subimago male and imago male. Figs. 5, 5a, 5b. Genitalia of 
male nymph, subimago and imago. Fig. 6. Female egg-sac extruded. 























MISCELLANEOUS NOTES AND DESCRIPTIONS (COLEOPTERA). 
BY H. C. FALL, 
Tyngsboro, Mass. 
Agyrtes similis n. sp. 

In my Southern California List (Cal. Acad. Sci. 1901) a specimen of 
Agyrtes taken by myself at Pomona was deferred to longulus Lec., our only 
known species of the genus. Some years later a second example was taken at 
Pasadena, and more recently specimens from Washington and Vancouver have 
come to hand. These last agree with LeConte’s type from near San Francisco. 
but the Southern California specimens show certain differences which seem to 
warrant their being set apart from longulus either as a subspecies or, as I prefer 
to call them, a distinct species for which I propose the above name. 

The differences noted are as follows. In the Southern California form 
the prothorax, while wider than long, is appreciably more elongate and more 
gradually narrowed toward the front than in Jongulus; the 3rd antennal joint is 
relatively a little shorter, not very much longer than the 2nd, and the 7th joint 
is conspicuously wider than the 6th, joints 7—11 forming a distinctly limited 
§-jointed club. In longulus the 3rd joint is more elongate and the 7th is not 
conspicuously wider than the 6th, the club being more properly 4-jointed. 


The type measures 3.9 by. 1.75 mm.; it was taken at Pasadena 1-20-03. 
























THE CANADIAN ENTOMOLOGIST FEBRUARY, 1937 


Heterocerus (Littorimus) compactus n. sp. 

Oblong, convex, extremities subequally obtusely rounded; color piceous, in 
some examples the sides and median line of the thorax narrowly and obscurely 
paler, in others scarcely at all so; elytra with two pale sinuous fasciae and an 
apical spot not reaching the suture but connected with the narrow pale side 
margin. Pubescence as in auromicans consisting of short appressed golden 
vellow hairs which are mostly bifid in structure, but entirely devoid of the sparse 
very fine semierect hairs visible in certain lights or in profile on the elytra of 
auromicans. 

Head about half as wide as the prothorax, closely punctate; mandibles 
and labrum not produced, the latter broadly rounded in front. 

Prothorax nearly twice as wide as long, as wide at base as the elytra, sides 
arcuately narrowed from base to apex. 

Elytra parallel sided, five-sevenths as wide as the sutural length; surface 
dull, with scarcely a trace of striae except the sutural one. 

Body beneath piceous, ventral segments paler at sides; prosternum and 
epipleura brownish, the latter with an oblique raised iine at base; prosternal inter- 
coxal process only feebly longitudinally convex; metasternum with distinct meso- 


coxal line; stridulating ridge of first ventra! entire. Length 3 to 3.8 mm.; width 
1.5 to 1.9 mm. 


Described from a series of five examples (including type) from Aweme, 
Manitoba, bearing date VII-25, and a single specimen from Burlington, Iowa; 
all from the Liebeck collection. 

This species is most nearly related to auromicans, with which it is nearly 
identical in vestiture and elytral markings. It is however a distinctly smaller spec- 
ies in series, and differs otherwise in the absence of the short erect hairs on the 
elytra, the lack of elytral striae except the sutural, the prothorax more rounded 
and narrowed in front, and the subhorizontal prosternal intercoxal process, this 
being conspicuously arched in auromicans. No differences are perceptible in the 
labrum, mandibles, or in the size or form of the thorax in the six examples at 
hand and it is possible that these are all females. 


Paracymus longulus Fall. 

A renewed examination shows that the antennae in this species are really 
g-jointed and not 8-jointed as stated in my description. This allies it with the 
Pacific Coast dissimilis in Horn’s table rather than with monticola. From 
dissimilis it is easily distinguished by the hind femcra being finely punctured and 
pubescent except at apex, while in dissimilis the hind thighs are finely strigulose, 
sparsely punctulate and nearly glabrous throughout. 


Aspidosoma ignitum L. 

I have received a specimen of this Lampyrid from Mr. J. N. Knull who 
took it at Brownsville, Texas. According to the “Biologia” its range is from 
Brazil to northern Mexico. <A specimen in my collection from Paraguay seems 
identical. The systematic position of the genus Aspidosoma is near Photinus. 

Ludius umbripennis Lec. 

This is not a color form of leucaspis Germ. as stated by Van Dyke (Proc. 

Cal. Acad. Sci. XX, 1932, p. 431) but a distinct species as indicated by the geni- 
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talia of the male. 
Ludius (Corymbites) rufipennis Fall. 

Mr. W. J. Brown has kindly informed me that the specific name rufipennis 
is preoccupied by Macleay (1872) for an Australina species (Trans. Ent. Soc. 
New South Wales, II, 258). , I therefore propose the new name KAWEANA for 
the above species. 

Phyllophaga microdon Fall. 

The specific name microdon is preoccupied by Bates (Biol. C. Am. Col. II, 
2. p. 211.) for a Mexican species and I here propose the new name PUSILLIDENS. 
in its stead. 

Baris scolopacea Ge1m. 

In the April 1893 issue of Entomological News, p. 121, may be found a 
short note by Mr. Chas. Liebeck of Philadelphia, recording the local occur- 
rence of this European species, which he first took in June 1885 on Chenopodium 
album in a vacant lot below the city. He further speaks of it as “a small prettily 
marked species of which a very few specimens were captured the first year, but 
which has steadily spread over a greater territory and can now be found every 
season in fair quantities.” The species was identified at that time for the Phila- 
delphia collectors by Mr. E. A. Schwarz cf the National Museum. 

In the Addenda following Casey’s extended treatment of the North Amer- 
ican Barini (Coleop. Notices IV. 1892, p. 683) is the following note. 

“Baris scolopacea Germ. This species, introduced from Europe, may be 
known by its elongate oval convex form and dense but uneven vestiture of white 
and brown scales, of which a subsutural white spot at the middle of each elytron 
is especially conspicuous. I have seen several specimens taken near Philadelphia.” 
He then expresses the opinion that the long beak, separated from the head by a 
fine deep abrupt groove, and the scaly vestiture may necessitate removal of the 
species from the genus Baris as understood in America. ‘Twenty-eight years later 
(Memoirs on the Coleoptera IX, 1920, p. 344) he creates the genus Cosmosoma 
for scolopacea, and describes our American specimens as a new species under the 
name americana. ‘The squamose body and the deeper transverse groove at the 
base of the beak are the only differential characters given for the support of the 
new genus, and neither one possesses much systematic weight. However the vat- 
iegated scaly vestiture gives the insect a habitus so different from any of our 
native species of Baris that the adoption of the new genus may not seem unde- 
sirable. 

The sudden appearance within the confines of a great Atlantic coast city 
of a species not hitherto known from this continent, and its gradual spread frony 
this center into the surrounding region admits of but one interpretation; the spec- 
ies is an importation. Moreover when as in this case the species is so closely 
identical with a well known European species (Baris scolopacea) as to be so identi- 
fied by our best systematists, there appears to be no valid reason for describing 
our specimens as a distinct species as Casey has done in the last reference quoted. 
If there should develop in our American representatives of scolopacea any con- 
stant racial differences which will serve definitely to distinguish them from 
European specimens of the species, we may then write Cosmosoma scolopacee 
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americana as the proper designation of our species. 


Of the several characters cited by Casey for distinguishing our specimens 
from those of Europe, only one is of any value. In our specimens the sides of the 
thorax are slightly convergent toward the front, while in the European examples 
at hand the sides are more nearly parallel. Casey’s statement that in our speci- 
mens the propleura are partially denuded is inaccurate and misleading. There is 
no denuded spot, every puncture of the surface bearing a scale, but in a small 
posterior area the scales become narrower, producing the effect mentioned. The 
same thing is true in general in the European examples though here there is much 


individual variation, the narrow scales being well marked in some but less obvious 
in others. 


In the Jan. 1936 number of the Journal of the Kansas Entomological So- 
ciety, Mr. Wm. P. Hayes of the University of Illinois has described as new from 
Illinois, lowa and one Pennsylvania specimen, Cosmobaris squamiger and C. sion- 
alli. Whether these Illinois and lowa specimens are the result of the westward 
spread of the Atlantic coast species or are due to a more direct importation, the 
probability is so great as to amount to practical certainty that they are not speci- 
fically distinct from our Eastern scolopacea; in fact an examination of a para- 
type of squamiger shown me by my friend Miss Edith Mank of Lawrence, Mass., 
shows no single distinguishing character that will serve to separate it from our 
Pennsylvania and New England specimens. I give herewith Mr. Hayes tabular 
characters for distinguishing squamiger and americana though they serve only 
to confuse the situation. 

“White scales of elytra mixed with broad pale brown scales; narrow scales 
pale brown; white scales of metepisterna mixed with pale brown; scales of 
ventral abdominal segments mixed with pale brown squamiger. 

White scales of elytra not mixed with broad pale brown scales; narrow scales 
pale brown; scales of metepisterna entirely white; scales of ventral abdom- 
inal segments white americana.” 


The first statement above does not agree with the description of squamiger, 
which mentions no large brown scales but says that the brown scales are narrow 
and linear. The next statement is the same for both forms, and is generally 
true though there is some individual variation in the form of the brown scales 
in our eastern examples. The two following statements are both incorrect for 
americana, at least in all specimens I have examined there is a mixture of white 
and brown scales on both the metepisterna and the ventral segments. It is further 
stated in the table that the propleura in americana are partially denuded, which 
I have shown to be incorrect; and in the remarks following the description of 
squamiger that the thorax is not wider than long, although in the paratype which 
I examined I found the width to exceed the length in the ratio of 6 to 5. 

As for Mr. Hayes sionilli, which I have not seen, it is highly probable that 
it is no more than a variant of the usual form, in which the brown scales have 
been replaced by “dusky” white. Among the European specimens of scolopacea 
before me is one which rather closely approximates this condition. 
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THE BEES OF ALBERTA II. 
BY T. D. A. COCKERELL, 
Boulder, Colorado. 
(continued from Vol. txviit. p. 277) 
Halictoides (Parahalictoides) maurus (Cresson. ) 

Beaverlodge, July 19, 1931. 1 (Strickland.) This was described in 1878 
as Panurgus maurus from specimens taken in Colorado. A related species is H. 
campanulae Ckil., from Washington State. In 1924 (Psyche XXXI, p. 243) I 
described H. crassipes from Oregon, supposed to be a member of this group. I 
no longer have access to a specimen, but I now think it is to be called Betheliella 
crassipes. The genus Betheliella was based (Entom. News, XXXV, 1924. p. 169) 
on B. calochorti Ckll., visiting Calochortus (Mariposa lily) in California. It is 
readily distinguished from Parahalictoides by the broad form, with very long 
hair at sides of abdomen, and the large area of metathorax flat and dull, without 
plicae. In H. maurus the area is delicately striate or plicatulate, and has a con- 
spicuous depression or channel across the middle. In H. maurus the first recur- 
rent nervure joins the second cubital cell far from its base; in the type of B. 
calochorti it joins the extreme basal corner. But Mr. Timberlake has sent me a 
male specimen from Frog Camp, Three Sisters, Oregon, alt. 4650 ft., July 19, 1927 
(H. A. Scullen), which agrees in general with PB. calochorti, but has the first re- 
current a distance from base of cubital cell equal to half length of first inter- 
cubitus. It also has the clypeus higher and not so wide, with the lower margin 
practically straight, not definitely arched as in BR. calochorti. The flagellum is 
quite long (much longer and more slender than in H. maurus), and is ferruginous 
beneath. The seventh tergite is entirely dark, with a shining median ridge. I can 
hardly believe that this Oregon insect is a distinct species, but it is not H. crassipes. 
I will call it Betheliella calochorti sculleni subsp. n. 


Panurginus piercei albertensis subsp. n. 

@. Smaller, about 7 mm. lIcng, anterior wing 4.4; flagellum colored as in 
P. piercei; supraclypeal area shining but well punctured ; clypeus slightly keeled on 
upper part, and without median depression. Stigma and nervures ferruginous. 
Base of metathorax with a considerably larger dull sculptured area. This might as 
well be regarded as a race of P. perlaevis Ckll., a considerably larger insect de- 
scribed from New Mexico. It is really intermediate between P. perlaevis and P. 
piercei, and when the male is known, it may rank as a distinct species. 

Edmonton, Aug. 21, 1930 (O. Peck). As to the characters of P. perlaevis 
(Ckll. 1896) and P. piercei Crawford, 1903, see Amer. Mus. Novitates, 36, 1922 
p. 5. By general appearance and geographical proximity, the present insect goes 
rather with P. piercei; but the structural characters are more those of P. perlaevis. 
The type is No. 4175 in the Canadian National Collection. 

Panurginus borealis sp. n. 

2. Length about 5.5 mm., anterior wing 4.5; aspect of P. pauper (Cres- 
son), and at first sight appearing identical, but the area of metathorax, pliculate 
only at base in P. pauper, is irregularly pliculate nearly all over, the sculpture re- 
sembling roots; the first tergite has the dorsal part finely and distinctly punctured, 
the brown apical depression minutely reticulated; second tergite basally opaque 
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black and transversely lineolate, without any distinct punctures; facial foveae end- 
ing below at about level of lower side of antennal sockets; clypeus strongly punc- 
tured, on upper part minutely lineolate between tae punctures; process of labrum 
very broadly truncate, with rounded corners, the margin gently curved, not 
straight; flagellum, except base, dusky reddish beneath; wings greyish hyaline, 
darker apically ; stigma very dark, but brown in the cotype. 

Edmonton; the type taken Aug. 12, 1933 (Strickland) ; cotype Aug. 21, 
1930 (O. Peck). 

The type is No. 4174 in the Canadian Nationa! Collection.* The sculpture 
of the abdomen separates this from P. gerardiae Crawf. and P. stevensi Crawf. 
(Proc. Ent. Soc. Wash., 34. 1932, p. 77). The venation agrees rather with P. 
stevensi than P. gerardiae. The tegulae are rather light reddish, but black at inner 
base, a character of P. gerardiae. In my little key in Amer. Mus. Novitates, 36, 
1922, p. 4. this runs out on the coloration of the flagellum. The face is a trifle 
narrower than in P. pauper, but not as in P. pernitens Ckll. P. opaculus Ckll. has 
a quite different area of metathorax; dull, with excessively weak plicae on apical 
part. 

Perdita bruneri Cockerell. 

Lethbridge, Aug. 5, 1933, male (Strickland). Crawford has explained 
(Ins. Ins. Menst., III. 1915, p. 108) that the original description of P. bruneri 
incorrectly associated the sexes; he restricts the name to the species described from 
the male, and calls the other P. swenki Crawf. The species which Crawford 
described (1906) as P. cockerelli is a synonym of P. bruneri. 

Diadasia diminuta (Cresson) 

Bow Island, July 26, 1923 1° (Strickland). This species, which visits 

Malvaceae, has a remarkably wide distribution in the west. We get it at Boulder, 


Colorado, and Dr. Davidson collected it at Palm Springs, in Southern California. 
(Amer. Naturalist, XX XIX. 1905, p. 745.) 


Andrena costillensis indecisa subsp. n. 
Female (type). Fifth tergite with dark grey hair; flagellum very dark. 
Male with black flagellum, and the abdominal bands more as in A. apacheorwm 
than A. costillensis, but variable, being quite yellow in one from Beaverlodge. 


Beaverlodge, the type female July 19 (Strickland) ; two other females and 
three males from the same place, collected by O. Peck, the latest female Aug. 9, 
the males July 16 to 31; two females from Frank, Aug. 15 (Strickland) have 
the flagellum redder; one female from Oyen, Aug. 24 (O. Peck) has the flagel- 
lum red at end, and the central hair pale greyish. The female which I collected at 
Calgary, Sept. 6, at flowers of Chrysopsis, and recorded as costillensis, belongs 
here; it has the flagellum black. 





*Professor Strickland has now sent a pair of P. borealis, which he took at Wabamun, 
June 28. The male runs in my table in Trans. Amer. Ent. Soc., XXV (1898) p. 196 to 
P. arvus Rob., which it closely resembles. The face-marks are bright lemon-yellow; they 
include all of tthe high clypeus, and large lateral marks abruptly leaving clypevs before upper 
pa the extension along orbit pointed; no supraclypeal mark; labrum with a transverse 
low ; mandibles red with a small yellow spot on upper part of base: antennae en- 


ye 
tirely black: wings strongly darkened; front and middle tarsi dusky red. Female P. 
borealis has also been taken at ‘Wetaskiwin, Aug. 3 (F. O. Morrison). 
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The following key will assist in the recognition of A. costillensis indecisa 
(females) : 
Scutellum typically dull (but partly shining in Colorado specimens) ; fifth 
tergite with dark grey or chocolate hair; hind basitarsi with dark grey hair 
on inner side apacheorum Cockerell. 
Scutellum shining on disc I. 
Fifth tergite with yellowish-white hair; hind basitarsi with pale or slightly 
reddish hair on inner side costillensis Viereck & Cockerell. 
Fifth tergite with dark grey hair; hind basitarsi with pale hair on inner side 
as in costillensis costillensis indecisa subsp. n. 
In the southern Rocky Mountains, 4. apacheorum and A. costillensis are 
closely allied but quite distinct species. The Alberta bee combines the characters 
of both, and is clearly intermediate. It appears to be constantly distinct. 
The type of the new race is No. 4170 in the Canadian National Collection. 
Three males of the related 4. hirticincta Provancher were taken at Bilby, Aug. 
10, by O. Bryant, one at golden rod, one at fire weed. 





NOTES ON CERTAIN MALES OF NORTH AMERICAN HORSEFLIES 
(TABANIDAE). II THE AFFINIS OR “RED-SIDED” GROUP OF 
TABANUS SENS. LAT., WITH A KEY TO THE FEMALES. 

BY CORNELIUS B. PHILIP, 


Hamilton, Montana. , : , 
Species of horse flies resembling Tabanus affinis Kby. and its allies with 


hairy eyes and red sides are among the abundant but taxonomically troublesome, 
North American Tabanidae, especially in the boreal regions. McDunnough (1921) 
did much to clarify the status of females of the most prevalent species, but omit- 
ted discussion of the scarcer males. Information on a few additional species and 
the availability of males of all species treated by him, make further discussion 
propitious at this time. It should be remarked that certain dark species, the fe- 
males of which may have the red on the sides only suggested, have this color pro- 
nounced and more extensive in the respective males, e.g., 7. illotus O.S., or T. 
rhombicus O.S. discussed elsewhere (Philip, 1936); these have therefore been 
included in the accompanying key to males even though they are not ordinarily as- 
sociated with the affinis group. The inadequacy of Enderlein’s generic and speci- 
fic descriptions of Tylostypia laticornis from southern Colorado will require ex- 
amination of the type to establish its taxonomic affinities, but his comparison 
with T. lasiophthalmus Macq. suggests its relationship to this group; it is pos- 
sibly near T. tetricus var. rubrilatus Philip (1937) although the subcallus is pre- 
sumably denuded. 

The immediate relatives of affinis are probably young in evolutionary de- 
velopment of the family and the characters often plastic which accounts for the 
taxonomic difficulties. In this connection the remarks of Goffe (1930, p. 94) 
regarding corresponding British species and “forms” are of interest, “The species 
(T. tropicus 1.) like the three which follow (montanus Mg., distinguendus Ver. 
and solstitialis Mg. plus 4 forms), is rather variable; in all probability the four 
species have a common origin, and their evolution is still in active progress. As 
a result the species are somewhat unstable and there is a noticeable tendency to 
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The shape and color of the palpi and antennae are among the important dif- 
ferentiating characters; exact measurements of these parts are provided below 
for comparative purposes, but some allowance for deviation within a species must 
obviously be made; length of the third antennal segment, where given, includes the 
annuli. The utility of the paper is enhanced by inclusion of the summarized 
western distribution of specimens of both sexes actually studied by me, together 
with brief comments on a few of the females and a supplemental key to that sex 
also. Unless otherwise stated, the described specimens are in the collection of 
the author. 

T. affinis Kirby. The male of this species was first characterized by me (1931) 
from a series of eight taken as they dipped at roadside ponds, International Falls, 
Minn., July 3-5, 1924. One of these is herewith designated as allotype—length, 
i7 mm.; third antennal segment plus annuli, 1.2 mm. in length (annuli 0.54) by 
6.42 mm. in height at the basal tooth, predominantly deep reddish, but dark along 
the upper strong excision, th etooth pronounced; apical palpal segments rather 
slender, deep yellowish, 0.45 x 0.8 mm.; no apical nipple. 

There is considerable variation in size of the females (14 to 19.5 mm.) and 
more than the usual variation in dorsal angulation of the third antennal segment 
so that the validity of gracilipalpis Hine has been questioned (see discussion 
under cristatus Cur.) 

Specimens examined: Mich., 122 ; Minn., 84, 67 2; No. Dak., 32; Mont., 
32: Wyo., 2¢ ; Brit. Col., 19 ; Alaska,15 9 ; Alta.. 39; Man.13, 49. 

T. atrobasis McDun. Alloytpe ¢, 15 mm. Somewhat like the female tinctorial- 
ly, but more hirsute and darker about the head and body; abdomen with deep, 
chocolate-brownish sides on tergites 2 and 3, and sharply delimited subquadrate 
black median intervals, the brown fading on the fourth and barely encroaching 
posteriorly on sides of the first tergites; whitish pile mesally and on the extreme 
sides of the incisures of all 4, but none laterally in red of segment 2 correspond- 
ing to the pale dashes seen there in many ?'s. The dense black hairs of the abdo- 
men give it the appearance of black lateral margins, viewed from above. 

Head rather small, eyes densely pale pildse, vertical triangle coarsely hirsute 
and extending well above the upper eye margins; frontal triangle above antennae 
grayish black pollinose, darker and subshiny above, the apex with a distinct bulge 
above the level of the eyes viewed laterally ; facial, palpal and lingual pile black. 
First palpal segments black, the second deep brownish, swollen and thickest just 
beyond the middle. First antennal segment black, third segment reddish at the 
extreme base, and of the same shape as in the @ but narrower. Outer front 
tarsal claw somewhat elongate; antealar tubercles and all femora black. Venter 
of abdomen reddish darkening distally. Camp 2, Plateau Trail, Vancouver Island, 
British Columbia, Aug.7, 1933. Received from Mr. Eric Hearle. Very close 
to, but more robust and darker than the male of 7. rupestris, which see for 
separation. 

Specimens examined: Mont., 32; Colo, 159; N. Mex., 592; Idaho, 
12: Ore., 99 ; Wash., 82 ; Brit. Col, 13%, 1492 (including a topotypic para- 
type). Some variation is seen in the swelling of the palpi, and amount of red 
basally on the third antennal joint of some males otherwise typical. 
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T. californicus Mart. Allotype ¢ 17mm. Associated with the @ by the robust 
build, yellow-brown, rather than reddish sides of the abdomen, and the broad, 
red antennae with black annuli. Almost identical in build and appearance to the 
allotype of T. affinis, but the sides and venter of the abdomen hardly as red and 
the antennae more red, only the annuli black, the latter longer in proportion to the 
third segment proper which is broader, less excised and less sharply angulated 
above; 0.54 by 1.26 mm. in breadth and length, of which the annuli are 0.72 mm. 
The palpi are similar in shape, deep yellowish, terminal joints 0.48 by 0.84 mm. 
The outer fore tarsal claws about }4 longer than the inner, the frontal triangle 
gray pollinose and antealer tubercles reddish. Costal cell strongly and cross-veins 
slightly, clouded. Grouse Mt. (British Columbia?), July 19, 1903; in the collec- 
tion of Ohio State University. 

Specimens examined: Brit. Col., 13,82 ; Wash., 1292 ; Ore. 29. 

T. captonis Mart. T. recedens Wik. (preoccupied by Wlk., 1848, p. 147) is 
synomous according to Hine’s notes. The males have been discussed briefly 
by both Williston (1886) and Hine (1904). I have one each from Wash. and 
Colo. Length 13-14 mm. Red on the sides of tergites 1 to 4 broad leaving the 
middorsal, dark stripe narrow; reduced dashes of pale hairs in the red on seg- 
ments 2 and 3; incisures with central and lateral pale hairs interrupted by dark 
hairs, not continuous as in the females. Most closely related to nudus, but the 
third antennal segments narrower (0.39 x 1.14 mm.) and less excised, the annuli 
slender and slightly over half the total length of the segment, the apical palpal 
articles deeper yellow and a little less tumid (0.42 x 0. 75 mm.) and the fore tarsal 
claws subequal. 

Specimens examined: Western Mont., 692 ; Idaho, 32, 62 ; Brit. Col., 219 ; 
Wash., 24, 122 ; Ore., 102 ; Colo., 16, 12 ; So. Calif., 1 4 ?. 

T. carolinensis Macq. The ¢ of this eastern species was discussed by Hine 
(1903). His visit to the British Museum, according to manuscript notes, showed 
T. patulus Wik. to be synonomous. 


Pilosity of the eyes very reduced (not discernible in the females) and the 
red on the sides of the abdomen sometimes indefinite and dull, the dark interval 
mcstly wide, palpi and vestiture on the lower face, anterior thorax and scutellum 
pallid. Length 12-14 mm.; third antennal segment very slender, (0.36 x 1.02 
mm.), the dorso-basal tooth small but pronounced; apical palpal segments very 
swollen, 0.54 x 0.84 mm. Antealar tubercles sometimes dark, the red only sug- 
gested on the disc. 


T. cristatus Cur. I have a paratype male kindly furnished by Dr. J. McDun- 
nough and a few notes are here added to supplement the original description. 
Length 13.5 mm. Pilosity of the whole body more emphasized than in any other 
males of the group, accentuated in the middorsal patches of erect black pile on 
segments 2 to 4 of the abdomen, the black spots beneath on the second and third 
abdominal segments, sub-equal in width, slightly broader than long, sides of the 
abdomen with much the same yellow’ brown color seen in 7. californicus Mart. 
Vertical triangle peculiar, large, dull cinerous pollinose, about the level of the 
eyes, and with a prominent, shiny-brown, raised anterior ocellus. Third antennal 
segment with tooth prominent, the excision subacute, 0.42 x 1.05 mm., the annuli 
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stout and not half of the total length of the segment. Apical palpal articles deep 
yellow, slender, as in T. trepidus, 0.3 x 0.72 mm. Both fore tarsal claws elongate, 
reddish for nearly the basal 34, practically equal in length. Antealar tubercles 
dark with a tinge of reddish on the disc. The type and 3 paratypes, males, are 
from Nordegg, near Brazeau, Alberta. 


The allotype female is from Labrador and is probably identical with 
gracilipalpis Hine, type locality Alaska. If the specific association of the allotype 
was correct, which is not certain without additional material from intermediate 
points, then the latter name would have priority, and its distinctness from varia- 
tions of affinis Kby. (which has been questioned by Stone) would be confirmed 
on the basis of the males. The latter sex of gracilipalpis, however, is yet unknown. 


Much more material from other northern localities is needed for adequate differ- 
entiation. 


A female from Clear River, Northern Minn., was compared for me by 
Mr. Walley of the Entomological Branch, Ottawa, with cristatus allotype and 
found to be very close as regards antennal and palpal characters, but decidedly 
smaller (12 mm.) and the front proportionately more convergent and narrower 
with corresponding reduced callosity, the abdominal pattern about the same, but the 
red extending onto the fourth tergite. Whether this is distinct or a small variant 
of the above cannot be stated at present. 


T. daeckei Hine. This epistates-like species from the mid-Atlantic Coast states 
is sufficiently obscure to warrant further differentiation of the female here. I 
have a topotype through the kindness of Dr. J. Bequaert, (“Cape May, N. J. ., vi 
4”), probably taken by the original collector 4 days earlier than the holotype, as 
well as specimens of both sexes through Dr. Stone and others. Length, 11-13 
mm., the front of the ¢ is almost as narrow as in epistates, convergent below, 
the callosities disconnected and the lower strongly convex, not flat and finely rug- 
ose as in that species; antennae red basally, black beyond the dorsal prominence 
of the third segment which is broad and chunky; 0.42 x 1 mm., very slightly 
excised, the dorsal angle obtuse and low but distinct, height equal to annuli in 
length; palpi pallid, rather slender, the apical ,joint, 0.42 x 1.2 mm. in maximum 
thickness to length, with sparse, appressed, black and white hairs intermixed, 
about 2/3 the length of the proboscis. Legs reddish, darker on the tarsi and on 
basal 1/2 of the middle and 2/3 of the fore and hind femora. Wings uniformly 
dilute yellowish, hardly da-ker in the costal cell. Abdomen broadly reddish on 
the sides and venter, with the black, mid-dorsal band constricted on the third ab- 
dominal tergite, and enclosing a narrow median line of golden hairs the full length 
of the abdomen not particularly widened at the incisures; also a series of diagonal 


dashes, laterally of the same kind. The abdomen of the topotype is darker laterally 
and ventrally than the others. 


The male is readily associated by the uniformly dilute yellowish wings, 
broad, hardly excised antennae—black on the distal half, extensive red outwardly 
on the femora, and characteristic abdominal! pattern in well preserved specimens. 
Antennal measurements, third segment, 0.42 x 0.66 mm.; palpi ovoid, apically 
narrowed but not pointed, 0.36 x 0.96mm. Hairs of eyes with a rufous tint, the 
outer fore tarsal claws but little elongated. Three specimens, Dona Landing, Del- 
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aware, June 8, 1934, MacCreary coll. (from the U. S. National Museum through 
Dr. Alan Stone). 

The eye-pattern (relaxed) shows 3 (2), 2 (¢) rather narrow purple 
bands on a green ground with suggestions of dark but indefinite reflections on the 
upper and lower borders, which, with the uniformly tinted wing and some of 
the abdominal aspects, indicates its relationship to affinis is more superficial 


than are epistates and other immediate relatives of the group. 


T. epistates O.S. The male was first mentioned briefly by Hine (1903) and 
further characterized by me (1931). The all-reddish antennae with moderately 
excised, third segment (0.42 x 1.02 mm.); very swollen (0.48 x 0.72 mm.), 
pale yellow, apical palpal joints; and predominantly yeliowish-red abdomens, with 
outer, fore tarsal claws about % longer than the inner, will distinguish it. Wings 
with costal cell infuscated and remainder rather uniformly smoky not intensified 
along the veins. Length 14 mm. 

Specimens examined: Mont., 132 ; Man. 14, 32; Minn, 12, 479; Mich., 
22. An undoubted male with all-red antennae is also in the Hine collection 
labelled “West. Wash. Ty.” and McDunnough (1921) records 2 probable females 
from British Columbia with darker antennae, a notable character of some Mon- 
tana specimens. 

T. gracilipalpis Hine. Male is not known (see cristatus). 

Specimens examined: Alaska, types and 6 other 92 ; Minn., 39. 

T. haemaphorus Mart. Allotype ¢—15.5 mm. Rather readily associated with 
the 2, the abdomen more broadly red with similar indications of pale dashes lat- 
erally, the median black stripe so narrow that the pale,-narrow central triangles 
are obsolescent. Antennae slender, the first 2 segments and extreme base of the 
third red, latter moderately excised, 0.42 x 1.11 mm. Palpi infuscated only on 
the basal half of the first segment remainder yellowish, apical segment moderate- 
ly swollen (0.48 x 0.87 mm.) and produced apically into a slight, downward di- 
rected point. Tarsal claws subequal in size. Venter of abdomen red with darker 
shades on the first and last 3 sternites. Wings with costal cell, vein margins and 
fork of R, clouded. Poudre River Canyon, Colo., June 28, 1931. L. D. Anderson. 

Specimens examined: Brit. Col. 1%, 52; Man. 19; Wash, 19: Ore, 
49;, Ida, 52; Mont., 389; Utah 19; Colo, 13,92. 

T. hinei Johns. The male of this distinctive little species from the East was 
the first sex described. The shiny appearance, with black face and palpi and the 
mesal clouding of the wing readily distinguish it. Length 10-12 mm.; pilosity 
of the eyes rather sparse and short; third antennal segment hardly angulate above, 
red, the annuli sharply black, longer than in minusculus, 0.35 x 0.96 mm.; palpi 
very small and slender, apical segments 0.18 x 0.50 mm.; outer front tarsal claws 
moderately elongate. 

T. illotus O.S. The male was first characterized by me together with observa- 
tions of activities in a natural habitat (1931, p. 44) along the margin of Moore’s 
Lake, Anoka Co., Minn., July 10 and 12, 1925. One of the series of 15, upon 
which those remarks were based is here designated as allotype. Length, 12 mm.; 
3rd antennal segment 0.35 x 0.96 mm., terminal palpal joints 0.42 x 0.69 mm. 
Body, in general, more shiny than the ¢?, approaching metabolus, separation from 
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which is mentioned under that species. 

Specimens examined: Alaska, 19; Brit. Col. 29; Alta, 22; Sask., 
3%; Man., 12,192; Wisc., 12; Minn., 186, 972; N. Dak. 12; Wyo., 12; 
Mont., 16,22. Red on the sides of the Wyo. specimen unusually expansive. 

T. lasiophthalinus Macq. ‘The male has been discussed by several authors, and 
the prominent clouds cn the wings with accompanying strong pale dashes in the 
red on the abdominal segments should readily identify it. Third antennal seg- 
ment narrow (0.32 x I mm.), red, the annuli black and less than half the total 
length; second palpal segments yellowish, moderately swollen, beyond the middle 
(0.45 x 0.72 mm.) with a slight apical nipple. Fore tarsal claws subequal. This 
sex was taken in abundance at water (Philip, 193!) in northern Minn. where 126 
were captured in 3 days’ part time collecting. Predominance of males over females 
in this vicinity at the time indicated the earlier appearance of this sex, in keeping 
with similar observations of many other arthropod species. 

Specimens examined: Many of both sexes, from western Montana and British 
Columbia east to the Atlantic seaboard. 

T. longiglossus Philip. Only the holotype female from Minn. and the Nova 
Scotia record of Fairchild (1934) are known to me at present. Approaches T. 
hinei Johns. in appearance, but separated by characters in the subsequent key. 

T. melanorhinus Big. I have a specimen from north-eastern Oregon which I 
suspect is the male of this species although the red on the sides of the abdomen is 
much more extensive than I have observed in any female (see Philip, 1936) 
involving the first four tergites and most of the venter, the rows of pale spots 
only suggested as a pale pollinosity in this sex. 

(to be continued) 





NOTES ON NORTH AMERICAN NOCTUID GENERA.* 
BY J. MCDUNNOUGH, 
Ottawa, Ontario. 

A careful study of the genotypes of a number of the Noctuid genera, at 
present employed for North. American species, with particular reference to the 
male genitalia, has revealed the fact that in frequent instances the generic names 
have been misapplied. With a view to correcting certain of these errors (as listed 
in our 1917 Check List, following Hampson) the following notes are offered. 

HADENINAE 

Genus Craterestra Hamp. The genotype was designated by Hampson (1905, 
Cat. Lep. Phal. V, 17) as lucina Druce, a Mexican species. Through the kind- 
ness of the authorities of the United States National Museum I have been en- 
abled to examine a male and make a genitalic slide. It was found that lucina 
does not belong in the Scotogramma complex at all; the front has a smooth coni- 
cal process covered with long, loose scaly vestiture, whereas in yakima Sm., placed 
by Hampson in the same genus, the front has the usual rounded prominence, 
somewhat heart-shaped, covered with closely appressed scales. The genitalia, 
furthermore, are totally different. The generic term should be dropped from our 
lists and yakima may for the present, pending a thorough revision of the species, 
be transferred back to Scotogramma where it falls into a group with orida Sm., 


*Contribution from the Division of Systematic Entomology, Entomological Branch, De- 
partment of Agriculture, Ottawa. 
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gatei Sm. and a few other species (vide Barnes & Benj. 1924, Contr. V, 120). 

Genus Dicestra Hamp. Genotype designated as chartaria Grt. Along with 
this species the Check List includes florida Sm. and hadeniformis Sm.; the form- 
er has been transferred to Cardepia by Barnes and Benjamin (of. cit. 126); the 
latter is scarcely congeneric with chartaria, differing in the type of frontal prom- 
inence and also in male genitalia which possess symmetrically az-med claspers, 
whilst chartaria shows a decidedly asymmetrical armature. Dicestra should, there- 
fore, only be used in our lists for chartaria; for hadeniformis a new generic term 
seems necessary. 

Genus Trudestra gen. nov. 

Genotype: Mamestra hadeniformis Sm. Very similar to Dicestra and Scoto- 
gramma in general type of vestiture, differing from both in the shape of the 
frontal prominence, which is prominent, rather flattened dorsally, heart- or kid- 
ney-shaped, with slightly raised lateral and anterior edges and with a strong 
central truncate projection extending considerably beyond the anterior edge; the 
usual infraclypeal plate is present. ‘The male genitalia show symmetrically armed 
claspers, the harpe being a moderately long curved hook, broadly attached to the 
apex of the sacculus, the cucullus strongly battledore-shaped, with several rows 
of apical spines, the uncus simple, evenly narrow, the juxta improminent and 
narrow and the vesica armed with a single bulbed spine. 


Genus Cardepia Hamp. Genotype, irrisor Ersch., an Asiatic species. ‘The genus 
has already been shown by Barnes and Benjamin (op. cit.) to be much more 
closely related to the Scotogramma group than would be indicated by Hampson’s 
placement, differing, along with Trichoclea Grt., in having the outer side of the 
first fore-tibial joint armed with claw-like spines but showing the same type of 
frontal vestiture. Along with the genotype Hampson has placed nova Sm.; an 
examination, however, of this species shows, that besides the tarsal spines, there 
is also a terminal tibial spine which has previously been overlooked; nova cannot, 
therefore, remain in Cardepia. Mr. W.H. T. Tams of the British museum has 
kindly compared specimens of both irrisor and nova and confirmed Hampson’s 
diagnosis of the former, which is unknown to me; from photographs submitted of 
male genitalia and abdominal structure, it seems apparent, furthermore, that 
irrisor does not possess the pair of long basal abdominal hair-pencils found in 
nova and incidentally also in decepta Grt. the genotype of Trichoclea. Whether 
florida Sm. which was transferred to this genus by Barnes and Benjamin, as al- 
ready noted, can remain here cannot be settled at present as the species is unknown 
to me; possibly it is safer in Trichoclea. For nova the following generic term 
is proposed. 

Genus Tridepia gen. nov. 

Genotype: Trichoclea nova Sm. Closely allied to Trichoclea in type of vestiture 
and presence of claw-like spines on the outer side of the first fore-tarsal joint. It 
possesses, however, a terminal spine on the fore tibia, lacking in Trichoclea; 
furthermore the frontal prominence is more strongly heart-shaped and shows a 
small tubercle on ridge above the median indentation of the anterior margin. The 
male genitalia show considerable similarity to those of Trichoclea and to certain 
Scotogrammas in the type of clasper, the cucullus being battledore-shaped with 
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strongly spined corona. ‘The sacculus is produced terminally into a long stout 
tapering rod, slightly curved, and attaining the neck of the cucullus on dorsal 
side. ‘There is asymmetry in the harpes, that of the right side being short, broad, 
with a strong terminal knob, whilst on the right side it is reduced to a scarcely 
visible minute projection. The aedeagus is strongly enlarged apically to a blunt 
hammer-shaped knob, one side of which is finely serrate and the vesica is arm- 
ed with a single bulbed spine. ‘The juxta shows a strong median ridge. The 
uncus is simple, curved. 

Genus Anarta Ochs. This genus, which apparently has been a dumping ground 
for all species with small, reinform, hairy eyes, contains, as now listed, a most 
heterogeneous collection of species. With the genotype designated by Curtis 
(1826) as myrtilli Linn., the only species at all congeneric will be cordigera Thun. 
and melanopa Thun. with its allies. The richardsoni group would fall close to the 
typical section of Polia on genitalic characters; it may be necessary to create 
a new genus if the size of the eyes be considered as of sufficient importance, 
but this is doubtful. The remainder of the species forming the leucocycla-staud- 
ingeri group show great similarity of genitalia not only with one another, but 
also with phoca Moesch., the genotype of the genus Lasiestra Hamp., and should 
undoubtedly be transferred to this genus. It is not improbable that Lasiestra may 
fall to Lasionycta Auriv., as the type of genitalia of our North American species 
listed in this latter genus is quite similar to those of the Lasiestra species. For the 
present, however, pending a study of the genotype of Lasionycta (skraelingea H. 
S., a rare northern European species) the two may remain separate on characters 
of vestiture. It might be noted that these two genera would be better placed 
following the Polia complex, as they show in the genitalia the same haired flap, 
projecting from the midventral section of the clasper, as is found in many of our 
smaller species now listed under Polia. 

Genus Mamestra Ochs. As noted by Tietz (1933, Jour. N. Y. Ent. Soc. XLI, 
453) this will take priority over Barathra Hbn. as used at present. I doubt if 
Barathra, however, will supercede Trichoclea as suggested by Barnes and Ben- 
jamin (1927, Pan Pac. Ent. IV, 3); there is no doubt that the genotype, albi- 
colon Sepp. is close structurally to our North American species included in Tricho- 
clea, but the spines of the first tarsal joint consist merely of the slightly enlarged 
normal row and are not the large claw-like ones, reduced in number, found 
normally in Trichoclea; there are also certain genitalic differences which might 
warrant holding the names separate. 


Genus Polia Ochs. The crediting of this genus to Hubner (1806, Tentamen) 
and the consequent citation of the genotype as dvsodea Schiff. (Tietz, op. cit.) is 
contrary to Opinion 97 of the International Committee cn Nomenclature. The 
genus must be credited to Ochsenheimer (1816) and the genotype be considered as 
nebulosa Hin, designated by Curtis (1829). This typical section includes our 
large Polias of the discalis-purpurissata group. There seems little doubt that the 
genus is at present very unwieldy and contains a number of groups of species 
showing little relationship to each other genitalically. For several of these groups 
there already exist valid generic names; for instance variolata Sm., glaciata Grt. 
and probably dilatata Sm. fall very nicely into Miselia Ochs., the genotype of 
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which was designated by Curtis (1827) as compta Fabr.; the genitalia of variolata 


are strikingly similar to those of compltu; this little group falls next to Anepia 


Hamp. (Epia Hbn., pracoc.). Ectypa Morr. seems best placed in Hadena Schrank 
(type, cucubali Schiff., designated by Grote) ; it seems to be the sole North Amer- 
ican representative of this large European group. Then sutrina Grt. may be plac- 
ed in Astrapetis Hbn. with genotype dentina Schiff. designed by Hampson. These 
two species are closely related and the genitalia are almost identical. Swtrina ap- 
pears to have no close allies in North America. 


There is a large number of smaller species at present listed under Polia 
which differ from the typical section and agree among themselves in possessing 
a large, very hairy, membraneous flap, lightly attached to the median section of 
the valves near the ventral margin. This flap apparently takes the place of the 
peniculus, which is well-developed in the true Polias but practically wanting in this 
group; as I have already had cccasion to mention there is evidently a close con- 
nection with Lasionycta and Lasiestra. 1 can find no generic term available so 
propose the following. 

Lacinipolia gen. nov. 

Genotype: Mamestra illaudabilis Grt. Vestiture of head and thorax rather 
smoothly scaly, with small spreading crests (of varied visibility) on pro- and 
mesothorax. Abdomen with longish hairs at base and with small dorsal crests 
on basal segments (frequently quite well-developed). Front smooth; eyes hairy; 
legs unspined. 

Male genitalia with rather narrow clasper, gently bulging ventrally in 
median section, cucullus battledore shaped with distinct ‘neck and with the ventro- 
apical end frequently drawn out to a point. A large, hairy membranous flap is 
attached to the ventral edge of clasper in the median section, and from approxi- 
mately the point of attachment to the base of the neck the ventral edge is thickly 
clothed with short, dark hair. Harpe variable in shape, typically rod-like, tapering 
apically and projected towards dorsal margin; from underneath its base arises the 
ampulla which is frequently strong and projects over ventral margin near base of 
neck. Uncus simple; tegumen rather narrow, without lateral projections near base 
and with mere traces of a peniculus; saccus V-shaped. 


In the male genitalia the distinct neck to the cucullus separates the new genus 
from Lasionycta. Besides the i/laudabilis group I would include, among others, the 
olivacea group, renigera group, vicina group, uliginosa complex and more dis- 
tantly the meditata group; patalis Grt. now listed in Xylomyges must also be 
transferred here. , 

Genus Chabuata Wik. I believe it would be advisable to revert to Tricholita 
Grt. for our American species. The genotype of Chabuata, the Brazilian species 
ampla Wik., as figured by Hampson, seems to have nothing in common with our 
species, 


Genus Hyssia Gn. For s'milar reasons to the above I prefer employing Smith’s 
term Ulolonche for the species at ptesent listed under this generic name. The 
genotype of Hyssia is a Palaearctic species, cavernosa Ev., quite dissimilar in ap- 
pearance to our species which are strongly congeneric, according to genitalia. 
Culea Gn. and consopita Grt. should apparently be transferred from Eriopyga to 
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Ulolonche on genitalic characters; these species also show the protruding ovi- 
positor in the female. 


Genus Eriopyga Gn. Our North American species included under this generic 
heading present a peculiarly difficult problem; not only do they differ among 
themselves very considerably in genitalic characters but none of them show any 
similarity in these organs to punctula Gn., the type of the genus, a South American 
species of which Mr. W. H. T. Tams of the British Museum was kind enough to 
furnish a photograph of the genitalia. To substitute Orthodes Gn. would not clar- 
ify the situation particularly, for the type of this genus was designated by Grote 
(1874) as infirma Gn., presumably referring to (but not actually mentioning) 
Guenee’s Var A, which later received the name crenulata Butl. From a photo- 
graph of the genitalia kindly supplied by Mr. Tams it would seem that infirma 
is congeneric with crenulata, but none of our other species can be said to fit in well 
with these two. The same is true cf the genotypes of the two other available 
names, viz. intractata Morr., genotype of Himella Grt., and vecors Gn., genotype 
of Pseudorthodes Morr., which correspond genitalically neither with each other 
nor with other species; the former at least will probably represent a monobasic 
genus. Under the circumstances, until a very thorough and careful revision of the 
group, with inclusion of tropical forms, can be made, it would seem best to return 
to the use of Orthodes as adopted by Grote and Dyar. 

Genus Orthosia Ochs. After separating off normalis Grt. under the generic 
term Acerra Grt., which seems warranted, I incline to follow Barnes and Ben- 
jamin (1929, Bull. Brook, Ent. Soc. XXIV, 179) in grouping the species, at pres- 
ent placed in Perigrapha Led. and Orthosia Ochs., under one generic term. This 
cannot, however, be Graphiphora Hbn. as suggested by the above mentioned auth- 
ors, as this is a Tentamen term without standing; I use instead Orthosia Ochs. with 
genotype incerta Hfn. (instabilis Schiff.) designed by Curtis in 1828. I realize 
that our species hibisci Gn. is the only one which on genitalic characters shows 
any very close relationship to the genotype, and that the group of included species 
is a rather heterogeneous one with marked dissimilarity of genitalia occurring fre- 
quently. At the present time, however, there seems no satisfactory way of splitting 
without creating a number of new generic terms, which I am loath to do; availabie 
ones such as Taeniocampa Gn., Perigrapha Led. and Monima Hbn. do not seem to 
fit our North American species on genitalic characters any better than the term 
Orthosia, which is the oldest name applicable. 

Genus Dargida Wilk. This generic term will have to be revived for the species 
procincta Grt. and graminivora Wk. (genotype). There is nothing in common on 
genitalic characters with the Furopean saponariae Esp., genotype of Heliphobus 
Bdv. (Neuria Gn.) with which they have been associated. The genus would ap- 
pear best placed preceding Cirphis of the lists. 

Genus Neleucania Sm. This genus must be restricted to the species originally 
included by Smith, viz. niveicosta, bicolorata, patricia and praegracilis. On 
genitalic characters the genus is extremely closely allied to Zosteropoda Grt. and 
it is a question whether it could not be sunk to this term. 


For the species of the albilinea group at present included in Neleucania 
a new generic term is apparently necessary. 
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Pseudoleucania gen. nov. 

Genotype: Leucania rubripennis Grt. Palpi upturned with short third joint; 
second joint w.th long hairs beneath. Vestiture of head and thorax largely hairy, 
except the collar which is composed of distinct scales. No thoracic or abdominal 
tufts. Male genitalia quite distinct from those of Leucania or Neleucania; clasper 
rather evenly narrow, abruptly excavated apically to form a long narrow neck with 
strongly trigonate cucullus ; corona present. Harpe a thin curved rod, near base of 
neck and attaining dorsal edge of same; a finger-like ampulla arises from beneath 
the harpe and projects well beycnd ventral margin of clasper at point of excava- 
tion. Uncus narrowly tongue-shaped; tegumen broadly triangular, widening at 
base with well-developed peniculus. 

Besides the species of the albilinea group, quadrannadata Morr. with simi- 
lar genitalia should be transferred from Cirphis (Leucania). The genus Dargida 
Wlk. has a very similar type of genitalia. 

Genus Meliana Curt. Our species listed under Borolia Moore, fall, as far as 
they have been examined, by genitalic characters into the genus Meliana with 
type flammea Curt. I formerly claimed (1916, Ent. News, XXVII, 396) that 
Meliana was merely a new name proposed in the Index for Melia (praeocc.) but 
it might be equally well argued that Meliana was a new generic term created by 
Curtis for flammca, on recognizing that this species was not congeneric with the 
genotype of Melia, sociclla I,. Lacking any statement by Curtis to support e:ther 
claim it would seem more satisfactory to use Meliana in the generally accepted 
sense as a valid term with flammea Curt. as genotype. 

Genus Cirphis Wik. Judging by the genitalia of the genotype, costalis Wk., 
a Tasmanian species, a figure of which was kindly supplied me by Mr. Tams of 
the British Museum, the present usage for our North American species is incorrect ; 
for the present it might be advisable to revert to the term Leucania Ochs. (geno- 
type, pallens L.). I recognize that the majority of our species show a rather 
different type of genitalia to pallens and possess further a more scaly thoracic 
vestiture, but in view of the fact that unipuncta Haw., included by Hampson in 
Cirphis, approaches pallens fairly closely in genitalic characters, there is some 
doubt at present in my mind as to the advisability of splitting without further study 
of tropical and palaearctic species. 

CUCULLIINAE 

Genus Stylopoda Sm. Barnes and Benjamin (1924, Contr. V (3) 139) resur- 
rect this generic name for cephalica Sm., placed in the List under Pseudacontia, 
and transfer the species to the Cuculliinae along with Copanarta Grt. In this 
they are correct, but they have left the other species of the aterrima-groteana group 
still in Pseudacontia, although the genitalia are practically similar. In spite of the 
fact that the lashes on the eyes appear to be poorly developed (in any case a rather 
difficult character to observe) the above group should be placed in Stylopoda 
leaving Pseudacontia for crustaria Morr. and its allies. 

Genus Pseudanarta Grt. Barnes and Benjamin (1926, Pan Pac. Ent. II, 187) 
transfer flavidens Grt. from this genus to Polia on the ground that the eyes are 
hairy. I cannot agree to this placement for on genitalic characters and general 
habitus (including lashed eyes) the species belongs obviously in Pseudanarta. Ap- 
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parently pulverulenta Sm. is closer genitalically to the members of this genus than 
to those of the allied Pseudobryomima B. & B. (genotype, distans B. & McD.) 
and Barnes and Benjamin’s suggestion as to its placement (1927, Pan Pac. Ent, 
III, 110) should be followed. 

Genus Hillia Grt. The genotype was designated by Grote as senescens Grt. 
(= iris Zett.). The two other included species, discinigra Wlk. and algens Grt. 
should be transferred respectively to Brachylomia Hamp, and Bombycia Steph, 
as in the genitalia of iris the uncus shows an unusual bifurcate character which is 
not the case with this organ in either of the others. Maida Dyar, now placed in 
Ewmichtis Hbn., shows, however, this character and should be included in Hillia. 

Genus Eupsilia Hbn. This generic term with satellitia Linn. as genotype and 
Scopelosoma Curt., Mecoptera Gn. and Dichagramma Grt. as synonyms may be 
used for the sidus-morrisoni group, at present listed under Conistra Hbn. Even 
with this section removed there seem to be two groups left in Conistra which gen- 
italically show little relationship, viz. the inulta group and the indirecta group; 
at the present time, however, I am uncertain as to whether generic terms are 
available for both these groups. 

Genus Parastichtis Hbn. The type of this genus was designated by Grote in 
1900 (Can. Ent. p. 212) as suspecta Hbn. (= mers Germ.), a species considered 
by European authors and by Hampson to fall into the so-called “Orthosiid” group 
of the Cuculliinae. However this species is extremely close to, if not identical 
with, what we are at present calling Taeniosca discivaria Wlk., and the generic 
term Taenivseu Grt. will certainly fall to Parastichtis of which Dyschorista Led. is 
another synonym. ‘This is in accordance with the views of both Grote and Smith. 
As to the placement, Taeniosea is listed by Hampson in his subfamily Acronictinae ; 
certainly the eyes of discivaria show very few traces of lashes nor do the genitalia 
fit in well with those of the other Orthosiid species. However for the present 


it may be left in the Orthosiid section, following the general custom of European 
entomologists. 


The balance of the species at present placed under Parastichtis fall into 
three distinct groups; for the bicolorago group, including verberata Sm. straminea 
Sm. and decipiens Grt., the generic term Rusina Steph. with genotype circellaris 
Hufn. (ferruginea Schiff.) is available. For purpurea Grt. with which pulchella 
Sm. (now in Xanthia) must be associated, the only term I have so far found which 
might be considered available is Agrochola Hbn. (genotype pistacina Schiff.) and 
this is not thoroughly satisfactory. The ralla group, including puta G. & R. and 
aggressa Sm. show the same type of bifurcate uncus in their genitalia as is found 
in lutea Strom., the genotype of Xanthia Ochs. (designated by Curtis, 1825), and 
may for the present be placed in this genus, although eventually a new generic term 
will possibly be necessary. Inops Grt. is totally misplaced in its. present position ; 
T can see no lashed eyes and believe the species should be transferred to the Acron- 
ictinae. I have specimens before me reared on Spartina by C. W. Ainslie, so it may 
fall into the group of reed and rush-feeders. _As no genus seems available for it 
I propose the following :— 

Spartiniphaga gen. nov. 


Genotype: Orthosia inops Grt. Palpi upturned to slightly above front, third 
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joint short, conical, second joint moderately fringed with hairs below. Proboscis 
present but rather reduced. Front rather smoothly scaled in lower portion, with 
tuft of scales projecting forward in antennal region. Antennae of male finely 
ciliate, of female simple. Vestiture of thorax rough, scaly, without evident tuft- 
ing, of abdomen smooth, hairy at base. Pectus hairy. Legs rather smoothly scaled, 
with indications of hair tufts on hind tibiae. Primaries rather long, narrow, tri- 
gonate, with outer margin little rounded below apex; beneath with sparse long 
hairs in cell. Secondaries with vein 5 obsolescent, parailel to vein 4 and from 
well below middle of discocellulars. Male genitalia with claspers of moderate 
width, cucullus divided and strongly spined, but without evident corona, margin 
somewhat dentate towards anal angle; harpe a minute thumb-like projection, aris- 
ing from a haired ridge in central section of clasper. Clavus prominent, square- 
cut and roughened. Uncus simple, terminating in sharp points. Tegumen broadly 
triangular, somewhat broadened basally with weak peniculus. Juxta impromin- 
ent. Vesica armed with a strongly bulbed spine and a cluster of short teeth. 

The type of genitalia is distinctly reminiscent of those of the genus Areno- 
stola Hamp. and I would place it in this association. Incidentally it might be 
mentioned that “Oligia” includens Wik. and “O-rycilla” panatela Sm., species ob- 
viously misplaced at present, show considerable relationship to inops and have the 
general appearance of being reed-feeders. Although it is quite probable that 
eventually they may require new generic terms, I am inclined for the present to 
include them in Spartiniphaga. 

Genus Eucirroedia Grt. Barnes and Benjamin have already shown (1926, Pan 
Pac. Ent. III, 70) ‘that the usage of Atethmia Hbn. for the species pampina Gn. 
is erroneous and that this term should be replaced by Cirroedia Gn. (genotoype 
xerampelina Esp.). However there seems to be sufficient genitalia difference 
between the European xerampelina and our North American pampina to warrant 
the adoption of Eucirroedia Grt. for the latter species. 

Genus Lemmeria B. & B. (Brachycosmia Hamp. praeocc.). According to geni- 
talia this genus seems misplaced next to Jodia Hbn. I have found no very satis- 
factory place for it but would suggest somewhere near Dryotype where it fits 
fairly well on genitalic characters but still appears rather incongruous on macu- 
lation. 

(to be continued) 





RESEARCH NOTES. 

BOMBARDING BEETLES OF THE GENERA HARPALUS AND PASIMACHUS. 

In the August 1933 number of the Canadian Entomologist I described the 
bombarding of two beetles—Dicaelus elongatus (Bon.) and Harpalus caliginosus 
(Fab.). 

On June 26, 1936 I received a Harpalus pennsylvanicus (Dej.) from Mr. 
Hugh G. Forester of Head River, Georgia, with the following note, “This beetle 
gave off smoke after I placed it in the cyanide jar.” 

I made a visit to Head River on July 11, 1936, and J. Max Forester, a 
brother of Hugh G. Forester, accompanied me on a trip to Sitton’s Gulch. We 
collected four Harpalus pennsylvanicus, and three of these gave off smoke after 
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being placed in the cyanide bottles; this did not occur immediately vpon bei 
placed in the bottle, but when the bottle was shaken slightly, they at once gave of 
the smoke. The two Forester brothers told me that they had noticed at lez 
twenty-five different Harpalus pennsylvanicus giving off smoke after bein 
placed in the killing bottles. 

On July 28th, 1936, | collected a Pasimachus punctulatus (Hald.) at At 
lanta, Georgia, and while holding it between forefinger and thumb of my rig 
hand I was surprised to see a fine spray of water-colored liquid coming fron 
the edge of the right wing cover, followed by a similar spray from the edge of 
the left. wing cover. Just as I was about to place it in the cyanide bottle, it she 
out another jet of liquid from the first-mentioned spot; this spot was about tw@ 
thirds of the way back on the abdomen, and just at the edge of the wing cove 
The liquid was shot out about twelve to fifteen inches each time, and some of i 
which came in contact with my wrist caused a burning sensation almost immed. 
iately ; I tasted the liquid on my wrist, and it had a rather distinct acid taste. 

On August 14, 1936 I made another trip to Head River. On mentioning te 
Mr. Forester my experience with the Pasimachus punctulatus beetle he told 
that he had had a similar experience about a week previously, but that he had ne 
noticed from what part of the abdomen the liquid originated, and that the beetle 
had only shot out the liquid once; some of it which struck his wrist caused 
burning sensation and had a rather bitter acid taste. 

If any other collector has had a similar experince we would be glad te 
hear from them. P. W. Fattt 
Emory University, Georgia. 

COSTAL VEIN IN PIERIDAF. 

In the Canadian Entomologist for July, 1936, pp. 143-144, Mr. Leig 
Chadwick presented data to show the presence of a well-developed costal vei 
in the fore-wings of males of various species of Archonias, and of a rudime 
of this vein in the fore-wings of males of Charonias. He found no trace of thé 
vein in Catasticta males; but. was unable to examine males of Eucheira, the fourth 
genus of this complex. I have examined two males of Eucheira socialis Westw. 
neither shows any trace of a costal vein. 

I am inclined to agree with Mr. Chadwick’s conclusion that Charonia 
should be separated from Archonias as a valid genus, largely because of the pres 
ence of the costal vein in the former. They are undoubtedly, however, very close= 
ly allied. ALEXANDER B. KLOTS. 


Mailed Saturday, March 6th, 1937. 











